Because of their environmental and toxicological relevance, 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 the acidity constants (pK a values) of the perfluoroalkyl carboxylic acids (PFCAs; Fig. 1 ) have been the subject of much recent interest and debate in the literature. 10 , 11 , 12 , 13 , 14 , 15 , 16 Given the wide variability in pH values within both biological and environmental systems, the accurate knowledge of PFCA pK a values is required for reliable toxicological and environmental fate and partitioning studies, as well as for designing and optimizing treatment methods for these ubiquitous contaminants. 16 Perfluoroalkyl and carboxyl groups are also widely employed in medicinal chemistry for the creation of new pharmaceuticals. Thus, accurate prediction of carboxylate acidities coupled to perfluoroalkyl moieties is an important goal in the area of drug design.
PFCA 39 (perfluorooctanoic acid; PFOA) ( Table 2) , within the range of quoted experimental and computational errors. As well, only a modest difference is observed between the experimental pK a for the straight chain C 11 PFCA (pK a,exp =3.1) and the upper limit of the AB/pKa range (pK a,est =2.9). Unlike the PM6 and SPARC methods, however, the AB/pKa method does not estimate any branching influences on the acidity constants. To resolve whether branching of the perfluoroalkyl chain does appreciably influence the pK a of the carboxylate head group, authentic standards of representative highly branched PFCA congeners -which are currently unavailable due to synthetic challenges -will need to be experimentally tested. At present, however, it appears that the AB/pKa method is the most reliable general approach for estimating acidity constants of straight chain perfluoroalkyl carboxylic acids. PFCAs) . Isomer numbering system from ref. 9 . HG=homologue group in the perfluoroalkyl chain.
HG Substitution
Isomer pK a C 1 methyl C1-1 1.14 C 2 ethyl C2-1 0.08 
Isomer pK a n-hexyl C6-17 -0.15 Table 2 . Experimental and estimated pK a values for the C 2 through C 12 perfluoroalkyl carboxylic acids (PFCAs). Note that the homologue designation in the compound names (i.e., C 1 , C 6 , etc.) designate the number of carbons in the perfluoroalkyl chain, and do not include the carbon in the carboxylate head group (e.g., C 7 PFCA is perfluorooctanoic acid). 
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